Curved Cantilevers 


283 



40 80 120 160 

0 (deg) 


Fig. 25.10 Deflection factors for arched cantilever under in-plane couple. 


a positive sign convention as indicated. This configuration may be of interest in 
the study of redundant frames, piping, or engine lines subjected to the movement 
of one support of a line, for example, with respect to the other support because of 
the temperature gradients or assembly misalignments [141, 142]. If such a frame 
or line is restricted against any movement of supports by the adjacent parts of a 
machine or structure under consideration, damaging stresses can be induced either 
in the line or the support. 

In calculating the deflection of such members as shown in Fig. 25.11, the de¬ 
signer sometimes employs the concept of a developed length in conjunction with 
the elementary formula for a straight cantilever beam, Y = PL 3 /3EI. It can be 
shown by a rational analysis that neglecting the true effect of the curvature can 
lead to significant errors for certain proportions of curved-end cantilevers [11]. 

Because of the change in shape of the cantilever as we progress from the un¬ 
supported end, it is necessary to define two separate expressions for the bending 
moments. Along the straight portion AB, we have 

M 1 = -Px - M q (25.32) 
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Fig. 25.11 General case of curved cantilever. 






